INTRODUCTION
Geo morphological parameters directly or indirectly reflect almost the entire watershed based causative factors affecting runoff and sediment loss. Geomorphic parameter study is a tool for prediction of hydrologic behavior of a basin. The Morphometric characteristics study is an important aspect, for the characterization of watersheds (Strahler, 1964) . Mathematical analysis of the earth's surface, shape and dimension of its landforms could be achieved through measurement of linear, aerial and relief aspects of basin and slope contributions (Nag In the present study, Survey of India toposheets was used to prepare basin boundary and drainage network, in GIS environment. Figure. (Table 1) . Area, perimeter, elevation, stream number, maximum stream length, stream length of each order etc were derived from the digitized drainage network map in GIS environment. 
MATERIALS AND METHODS
L sm = L u / N u L sm =Mean stream
RESULTS AND DISCUSSIONS Linear Aspects of Basin and Sub-Basin
The linear aspects of the basin such as stream order, stream length, number of stream length, length ratio and bifurcation ratio were computed in GIS environment using ARC/Info 10.1 software and given in Table 2 (a & b).
Stream Order (u)
Strahler ( 
Stream Length
Stream length of various orders in both sub-basins was computed on a digitized map, in GIS environment.
It was observed that, the stream length decreases as the stream order increases. The total stream length of the Upper Bearch river basin, sub-basin-1 and sun-basin-2 are 1959.77 km, 782.29 and 1177.48 (Table 2a) .
Stream Length Ratio (R L )
It was found that, the stream length ratio changing haphazardly in a basin and sub-basins. (Table 2b ). It is revealed that, the stream length ratio of different order shows variation, due to differences in slope and topographic conditions (Sreedevi et al. 2005 ).
Mean Stream Length
As per Strahler (1964) Mean stream length is a ratio of the total length of stream in each order, to total no of each order. It is characteristic property, which is interrelated to the drainage network and its surrounding surface. Its value varies in whole basin, sub-basin-1 and subbasin-2 from 0.57 to 12.44, 0.56 to 53.64 and 0.56 to 39.26.
Bifurcation Ratio (R b )
Schumn (1956) gives a straight line and satisfying the Hortons law (Kumar et al., 2001 ). This means that, the number of streams usually decreases in geometric progression as the stream order increases.
Stream Length and Stream Order Relationship
In the present study, it was observed that logarithm plotting of the cumulative stream length (ordinate) against stream order (abscissa) has a linear relationship with small deviation from a straight line (Fig.4) . The straight-line indicates that the ratio between cumulative length and order is constant throughout the successive orders of a basin and suggests that geometrical similarity is preserved in basins of increasing order (Kumar et 
AERIAL ASPECTS OF BASIN
It is the two dimensional study of the river basin. This study includes the computation of drainage density, stream, frequency, elongation ratio, circularity ratio, the form factor of basin and their computation is presented in Table 3 . The drainage area of the Upper Berach River, sub-basin-1 and sub-basin-2 are 1095.98 km 2 , 431.08 and 664.90, respectively.
Drainage Density (D d )
Drainage density expressed as the stream length of all orders per drainage area (Horton1932). Drainage density of the whole basin, sub-basin-1 and sub-basin-2 are 1.79, 1.84 and 1.77 km/km 2 . The drainage density values for whole basin, sub-basin-1 and sub-basin-2 are below 3, which indicate that, the fissured and jointed rock strata are relatively permeable, a characteristic feature of coarse drainage. Drainage density is affected by Lithology, land use, infiltration precipitation intensity, soil characteristics, relief human activity and stage of drainage network development. The basin has high runoff producing potential as it has high relief and higher value of drainage density.
Stream Frequency (F s )
It is the ratio of the total number of stream segments per drainage area (Horton1932). It is also called drainage 
Form Factor (F f )
According to Horton (1945) , form factor predicts the flow intensity of the basin of a defined area. It is the ratio of area of the basin in the square of basin length. There is a direct relationship of form factor with peak discharge. Low form factor indicates elongated basin shape. The basin of high form factor has a peak flow for shorter duration. The value of form factor would always be greater than 0.78 for a perfectly circular basin. Form Factor (F f ) values of the whole basin, sub-basin-1 and sub-basin-2 are 0.23, 0.18 and 0.15 respectively which indicate that they are sub-circular and elongated in shape. Flood flows of elongated basins are easier to manage than the circular basin (Nautiyal, 1994) .
Circularity Ratio (R c )
According Miller (1953) , it is the ratio of the basin area to circle area, having same circumference as the basin perimeter. Lithology of the basin affects the circularity ratio. Circularity ratio values of the whole basin, sub-basin-1 and sub-basin-2 are 0.50, 0.30 and 0.40, respectively. A value near to one means more circular shape and it gets scope for uniform infiltration and takes long time to reach excess water at basin outlet, which further depends on the prevalent geology, slope and land cover (Strahler, 1964) .
Elongation Ratio (R e )
According to Schumm (1956) , it is the ratio of the diameter of the circle of the same area, as the basin area to the (Strahler, 1968) . The elongation ratio of the whole basin, subbasin-1 and sub-basin-2 are 0.54, 0.47 and 0.44, respectively, which indicate that, whole basin has elongated shape and other sub-basins have a more elongated shape. (Strahler, 1968) .
Constant of Channel Maintenance (C)
According to Schumm (1956) , it used the inverse of drainage density having the dimension of length. Rock type, permeability, climatic regime, vegetation cover as well as duration of erosion affect the constant of channel maintenance.
The value of constant of channel maintenance for whole basin, sub-basin-1 and sub-basin-2 are 0.569, 0.551 and 0.565 respectively. It indicates that these basins and sub-basins are under the influence of high structural disturbance, low permeability, steeps to very steep slopes and high surface runoff. Near the value of 0.5 indicate less soil depth and more erosion from the surface with a high steep slope.
Length of Overland Flow (Lg)
According to Horton (1945) , it is the length of water over the ground surface before it gets concentrated into definite stream channels. It is approximately equal to half of the reciprocal of drainage density. The length of overland flow (Lg) is one of the most important independent variables, affecting both the hydrological and physiographical development of the drainage basins (Horton 1945) . The computed value of L g for whole basin, sub-basin-1 and sub-basin-2 are 0.280, 0.276 and 0.282 km 2 /km, respectively.
RELIEF ASPECTS OF BASIN
The relief aspects of the basin include the computation of relief, relief ratio and ruggedness number (R N ) and presented in Table 4 . Drainage development, surface and sub-surface water flow, permeability, landform development and associated features of the terrain are affected by relief aspect. The maximum height and lowest height of the whole basin, sub-basin-1 and sub-basin-2 are is 920, 672 and 920 m and 454, 454 and 469 m respectively.
Relief (H)
It is can be defined as the maximum vertical distance between the lowest and the highest points of a basin (Schumm, 1956 ). The value of relief for Upper Bearch basin, sub-basin-1 and sub-basin-2 are 466, 218 and 451 m, respectively. The high relief value indicates the gravity water flow, low infiltration and high runoff, in the basin area.
Relief Ratio (R r )
According Schumm (1956) , it is the ratio of the total relief of the basin, to the longest dimension of the basin, parallel to the main drainage line. The relief ratio increases, as drainage area decreases and the size of the watersheds of a given drainage basin. The relief ratio of the basin, sub-basins-1 and sub-basins-2 are 0.0068, 0.005 and 0.008, respectively.
The relief ratio of the basin as well as the sub-basins of the study area is low, which are characteristic features of less resistant rocks of the area (Sreedevi, 1999) .
Ruggedness Number, R N
To combine the qualities of slope steepness and length, a dimensionless ruggedness number (R N ) is defined as the product of relief (H) and drainage density (D d ), where both terms are in the same unit (Strahler, 1952 
